This paper is about the intersection of three related areas: ethics, gender and the field of engineering. It is important to focus on the attitudes and values woven through this intersection because they become essential for the complete development of the moral life of the engineering profession and of the awareness of the fact that this is a profession made up of both male and female professionals. Thus, specific behaviour coming from the feminine part is necessary in order to contribute to enriching the features of the engineering profile. An approach particularly attached to feminine values, in comparison to the masculine perspective, is a sign of commitment rather than rights, a collective social group rather than the individual and of an ethic based on caring for others rather than the traditional rationalistic arguments. Because of this, the introduction of qualitative diversity within this professional field is an important fact to highlight when women contribute to the engineering community through the enrichment, expansion and transformation of the values and attitudes that are predominant in the people who work and/or study within the area of engineering and technology.
Introduction
We experience, day in and day out, the ways in which concerns about the role of technologies continue to grow due to the fact that we are developing a more sensitive awareness of the huge power (Weizenbaum, 1976) we are both using and deploying through the use of new Information and Communication Technologies (ICT).
Technology influences the 'ways of doing' (Mitcham, 1994) of our society, particularly when shaping its actions. Additionally, because of the spread of this technology within different scopes, the engineering professional environment is, increasingly, an environment designed and developed on a basis of technology (ICT) and is, consequently, dependent on it. We should be able to admit the existence of the two faces of engineering activity: the technological and the social. Technology influences society, but society also influences the development of that technology. An awareness of the nature of this interaction is necessary to understand how social and value issues enter into the development of technology and the intertwined paths of technological matters, legal needs and moral social issues (Adam, 2008) .
For this reason, ethics takes its place in technology, contributing, substantially, towards giving it sense in human life (Arnold and Pearce, 2008) . The domain of technology is recognized as a key form of human activity, and stands alongside the arts and social sciences as fundamental to human achievement and expression. Thus, the development of technological artefacts which extend and, very often, change the perception and behavioural capabilities of human beings, make available new relationships with the world in which we are living. Ethics can help us to develop sensitivities, distinct from formal knowledge, that allow engineers to improve basic social and environmental skills into their profession, and overall to turn engineers into committed professionals, with the willingness to involve themselves, with social awareness. So, as we can see engineering is set up from the conception of an appropriate technology in the profession, which is expressed from different points of view: intellectual, technical, ethical, aesthetic and ideological, taking into account its function and its responsibility in acting as a service to the most important customer: our society (Floridi, 2010) .
From this starting point, the professional praxis and the social responsibility of engineering should aspire not only to comply with the regulations currently in force, but should aim to be the guide for the professional ethos finding inspiration in excellence, pursuing the job well done, beyond the legal minimum, future contracts and goals in the short and medium term. At this point, it is important to highlight the service that engineering has to provide to society in order to come up with its recognition for the work done and the quality achieved.
When technology and daily life are juxtaposed, as engineers we should wonder if ICT can change the quality and the shape of people's lives, thus affecting their social values (Latour, 2002; Weizenbaum, 1972) . In that case, as ICT professionals, we will have to be attentive with regard to what we do when exercising engineering and the consequences that our actions have, ensuring that social well being, the common good, is not at risk.
Because of this, it is advisable to incorporate non-technical practices and contents (i.e. the ethical, legal, political, and economic issues that interweave with ICT technologies) into all engineering professional profiles. So, when taking a quick look at the present social scene in which technology plays a very important role with regard to human life, a thorough knowledge of the engineer's professional role is required. This reflection demands that the global professional features of engineering are included explicitly within the codes of ethics.
In this line, ethical issues are promoted by professional codes through professional associations and institutions such as: ACM, IEEE, ABET and NSPE. All of these are focused on the defence of the professional values of engineering such as coherence, consistency, responsibility and accountability. Thus, knowledge and practice of these responsibilities is essential to ethical thought and behaviour by ICT professionals. However, traditional codes of ethics, standards and regulations, by themselves, are not enough to guarantee moral practice (Stohl, Stohl and Popova, 2009 ).
At present, the development of formalized ethical standards should take into account matters such as: firstly, the new framework of the engineering profession, meaning, the context of the enormous development and global use of ICT where engineers put into practice their ethical judgments. Secondly, the current professional, as that person who has the responsibility to bear in mind the new environment brought about by the ICT society, is forced to develop new skills and abilities in order to address new social changes and needs when exercising his profession.
Taking into account these observations, then perhaps one should think about how engineering plays a central role within society and its professionals, the engineers, are one of the main actors operating as a part of a complex network of mutual relationships between many other people, organizations and groups. However, when combining all of these previous issues (i.e.: responsibility, ethics, technology, profession, etc.) and people's profiles (i.e.: stakeholders, customers, providers, managers, etc.), can we say that this model is complete? Meaning, does the engineer's image reflect a real model for this professional? Is an adjustment of the engineer's image needed in order to encompass male and female attributes and skills within this field? Is the present image credible that the ethical engineer is like a hero (man) who has all things under control and who has to solve all social troubles, sacrificing himself for the common good? (Basart and Serra, 2011) . Probably, heterogeneous qualities from different points of view (male and female) should be demanded of all engineers in order for them to be a good professional and to satisfactorily exercise their profession. In that case the cultivation of set features of the engineer's character is accordingly required, with different perspectives coming from men and women.
Arrived at this point, heterogeneous qualities and qualitative diversity can be key points to incorporate into an engineer's profile. A clear example of this fact is the following declarations: The Earth Charter Initiative, The Universal Declaration of Human Rights and The United Nations Global Compact. These declarations have allowed us to discover what valuable elements are missed in comparison with the traditional codes of ethics, standards and regulations, taking into account the present social and environmental involvement.
The remainder of the paper has been divided into the following parts: next section 'A new vision' examines the relationship between engineering and its inherent ethical aspects taking into account the global duties and responsibilities of the engineering profession in relation to the current changing society. The third section 'New values and attitudes:' analyses the new ethical challenges of the engineering enhancing the importance of the contribution of the ethical issues coming from the feminine part. Finally, some conclusions are described in the last section.
A new vision
The word engineering relates to many different things: sciences, technologies, arts and processes are some of them. It also relates to both a profession and a business. Here we are mainly interested in these two social connections, particularly in revising certain ethical aspects of these relationships when considering engineering as a service.
Further steps in worldwide ethics
In the first decade of this century a new vision of our global duties and responsibilities as human beings has been consolidated worldwide. This new vision applies to all spheres of our life, public or private, and professional and business ethics are not exceptions. Four of the main characteristics of this new approach are: (1) It is centred more in communities than in individuals; (2) It puts greater emphasis on duties than on rights; (3) It integrates closer relationships between groups instead of being a defence of individualism and; (4) It is not culturally Western-centred but intercultural. Two paradigmatic examples of declarations which embrace this new vision are the United Nations Global Compact (UNGC) issued in July 2000 (UN, 2000) , and the Earth Charter Initiative (ECI) issued in March, 2000 (ECI, 2000 . These documents are of different types, but they do have in common, first, that they come from the collaboration of many people, groups and institutions from different sectors, cultures and countries and, second, that they have been formally recognized (accepted and signed) by thousands of both public and private institutions over the world. Now, we will go on with, first, some observations on how these significant declarations relate to older ethical frameworks and, second, showing why these relationships are relevant to engineering and technology given that both of them are oriented towards practice.
Professional Codes of Ethics and Corporate Social Responsibility
UNGC is a one-page declaration consisting of 10 principles organized in 4 sections (Human rights, Labour, Environment and, Anti-corruption) . According to the overview of the declaration, "The UNGC works toward the vision of a sustainable and inclusive global economy which delivers lasting benefits to people, communities, and markets." It was a firm step towards the acknowledgment of Corporate Social Responsibility (CSR) when globalization is taken into account. More recently (June, 2011) a further development of these principles was presented by the United Nations under the title Guiding Principles on Business and Human Rights (GPBHR) (UN, 2011) . Also, in October, 2011, the declaration A renewed EU strategy 2011-14 for Corporate Social Responsibility was released, with similar principles and goals, by the European Commission (EC, 2011).
Among other functions, Professional Codes of Ethics recognizes the values, goals and commitments that a community of professionals assumes with regard to society. These well-known codes have been and are still very useful to professionals because they serve to remind them of the basic principles in respect to his or her practice as, for example, an engineer, journalist or lawyer, to mention but a few. Nevertheless, in our interconnected and interdependent world, this personal commitment, although still very valuable, is not enough to answer the complex set of responsibilities that appear around some professions. Economic globalization implies that in many cases companies operate in several regions or countries where they are, for instance, importing goods or raw materials, exporting services, designing, manufacturing, hiring workers or transferring waste products. Thus it is not just what professional do or how they do it. Considering CSR is unavoidable too that is to say, the companies, business or institutions where they are integrated, with the several roles they play, and the impacts (social and environmental) they produce.
Human Rights and Human Duties
The Universal Declaration of Human Rights (UDHR) was issued in December, 1948 (UN, 1948 . It was a milestone in the politics of the last century and, today, in spite of its shortcomings, it continues to be probably the best agreement we have on what should be respected and promoted everywhere. However, our world has changed a lot during the 65 years which have elapsed since its announcement. Many of the current challenges and difficulties we face did not exist then, or at least they were not very pressing. For instance: economic globalization, global warming, water scarcity, environmental pollution, decline of energy supplies (oil, gas and uranium), secularization, religious fundamentalism, or technocracy, just to mention some.
All of these circumstances are closely related to concrete responsibilities, both individual and collective, and we cannot deal with them just by appealing to abstract rights. So it seems a good idea to complement the UDHR with the other side of the picture, something like a Universal Declaration of Human Duties. Up to now, ECI is perhaps the most serious attempt to achieve this aim. It is a six-page declaration consisting of a preamble and 16 principles organized into 4 sections (Respect and care for the community of life, Ecological integrity, Social and economic justice and, Democracy, nonviolence and peace). Its scope is wider and more diverse than that of the UDHR. In the official text of presentation (ECI, 2012) it is written: "The Earth Charter is a declaration of fundamental ethical principles for building a just, sustainable and peaceful global society in the 21st century. It seeks to inspire in all people a new sense of global interdependence and shared responsibility for the well-being of the whole human family, the greater community of life, and future generations."
Engineers and engineering activities under the new vision
The call to complement both, human rights (UDHR) with responsibilities (ECI) and professional codes of ethics with corporate social responsibility (UNGC and GPBHR) has a clear effect on all scientific and technological activities, particularly in engineering. For this reason, we find necessary a full revision of the principles, attitudes and practices in engineering -both as a profession and as a business. This revision would involve identifying and including all the valuable elements or characteristics that have been introduced by the new vision. What follows is a tentative list including five of the main items that could be considered in a more detailed assessment:
ECI GPBHR Prudence 2a, 6a 13a
Active responsibility 2b 13b
Protection and care 2, 2a, 7 Saving 7a, 7b Commitment 6b 14 ECI 2. Care for the community of life with understanding, compassion, and love. a. Accept that with the right to own, manage, and use natural resources comes the duty to prevent environmental harm and to protect the rights of people. b. Affirm that with increased freedom, knowledge, and power come increased responsibility to promote the common good.
6. Prevent harm as the best method of environmental protection and, when knowledge is limited, apply a precautionary approach. a. Take action to avoid the possibility of serious or irreversible environmental harm even when scientific knowledge is incomplete or inconclusive. b. Place the burden of proof on those who argue that a proposed activity will not cause significant harm, and make the responsible parties liable for environmental harm. 7. Adopt patterns of production, consumption, and reproduction that safeguard Earth's regenerative capacities, human rights, and community well-being. a. Reduce, reuse, and recycle the materials used in production and consumption systems, and ensure that residual waste can be assimilated by ecological systems. b. Act with restraint and efficiency when using energy, and rely increasingly on renewable energy sources such as solar and wind.
GPBHR 13. The responsibility to respect human rights requires that business enterprises: (a) Avoid causing or contributing to adverse human rights impacts through their own activities, and address such impacts when they occur; (b) Seek to prevent or mitigate adverse human rights impacts that are directly linked to their operations, products or services by their business relationships, even if they have not contributed to those impacts. 14. The responsibility of business enterprises to respect human rights applies to all enterprises regardless of their size, sector, operational context, ownership and structure. Nevertheless, the scale and complexity of the means through which enterprises meet that responsibility may vary according to these factors and with the severity of the enterprise's adverse human rights impacts.
When reading these statements it becomes apparent that a new vocabulary is being emphasized. Words like prudence, commitment, or expressions like human rights and environment protection are not very common in technology or engineering. Furthermore, for many professionals they could sound quite odd in any engineering handbook. However, these words fit in well with the worries and needs of this century. Therefore, it seems to be appropriate that the attitudes and the frame of mind pointed out by these concepts be integrated into all spheres of engineering, step by step, but as soon as possible. Of course, paying attention to factors like efficiency, power, resistance, speed, performance or capacity, is still paramount, but today that is not enough. At least, it is not enough when we take seriously what most professional codes establish, namely that the main purpose of engineering is to enhance the safety, health and welfare of the public.
The introduction of this new vocabulary into the engineering context is also important because it helps to introduce or, at least, to remind us of, the urgency of some important questions. Whatever the final object of the engineering activity is, be it infrastructure, device, vehicle, machine, program, method or material, it is both possible and desirable to ask queries like these: It is worth mentioning that many of these queries are closely related to some of the main focuses of interest established by the ethics of care (e.g. interdependence, vulnerability, or inequality), the new perspective on ethics founded thirty years ago by (Gilligan, 1982; Noddings, 1984) . In (Pantazidou and Nair, 1999) there is a specific exploration of how the guidelines of this ethics can be successfully applied to both the teaching and the practice of engineering. However, what was considered just an interesting option in 1999 today seems to be rather more than a possibility, it has become a necessity. While the relation and the differences of this ethics with the so called feminist ethics is still an open question, there is no doubt that today engineering and technology are practiced by men and women alike and that the effects of this practice concerns all of us.
New values and attitudes
The previous questions lead undoubtedly to the rethinking of the aims and the tasks of the engineering profession. We cannot ignore how the engineering field is being influenced by the above-mentioned initiatives (ECI, GPBHR, etc.). Values like prudence, active responsibility, protection, saving and commitment, which have been traditionally attributed to women -or, more specifically, to a feminine aspect of our society-are paving the way in the engineering world.
So to speak, a traditionally-oriented engineering seems to be moving toward a more balanced one, influenced by all these new ethical challenges occurring in the current century. The means and reasons for this transition is what we will discuss in this section.
From a masculine-oriented engineering
We have seen that new feminine values are strongly emerging, contrasting with the fact that, for several reasons, scientific and technical careers have traditionally been a male preserve and that access by women to technical professions such as engineering is still very restricted (Hawks and Spade, 1998; Henes et al., 1995; Thom, 2001 ).
It is not the aim of this paper to revisit the traditional debate on the presence of women in engineering. However, in order to understand from where we are coming, we should not avoid the large number of education programs that have been designed to attract women to engineering courses with a clear objective: to balance (in numbers only) the presence of men and women in the traditionally masculine technical environments (see, for example, Heller and Martin, 1994; Salminen-Karlsson, 1999; Hermanussen and Booy, 2002 ).
Another related question -which is also beyond the scope of this paper-is why there is less concern about how to attract men to typically female professions. While women are gradually getting involved in traditionally male-dominated professions, few men are entering female-dominated professions such as nursery, school teaching, philology, secretarial, etc. In contrast, this situation is not seen as a social problem that needs a solution. Perhaps, this difference could be explained by the hero and sibyl figures introduced in Adam (2001) , where the notion of the hero is explained as having been associated, over time, with the engineer man, which, in turn, has been strongly gendered to the detriment of wise women.
Several kinds of reaction to the lack of women in engineering can be encountered in the literature devoted to this area and remain alive until the present day (Baum, 1989; Hill et al., 2010; Fouad and Singh, 2011; Andrews and Clark, 2012) . The motivations behind these reactions are twofold. First, they aim at removing the socio-cultural barriers that often underpin prejudices affecting women's career choices. Promoting equal opportunities for men and women -despite their biological differences-is seen as a socially and ethically positive attitude. Second, it is universally assumed that diversity is good.
Having different points of view, different perspectives and different ways of working is usually seen as enriching for a working team.
Thus the fact of balancing numbers between men and women in these careers seems to ensure the universally required diversity, but such diversity becomes, in fact, a merely quantitative diversity. Is that what engineering really needs?
Towards a more balanced engineering
Summarizing the previous points, the main social concern related to diversity is how to attract women to those traditionally masculine professions, and how to let them do the same activities that men do. To this end, a lot of effort has been focused during recent years on the achievement of quantitative diversity. But there is a different point of view that radically changes this perspective: the questionable nature of the idea that diversity is intrinsically good was raised by Bouville (2008a) . He puts on the table the truth about the universally assumed idea for which female involvement in science and engineering enables a more diverse student population and makes engineering education more successful. As he states, 'diversity is not necessary always good in and for itself'. Therefore, a qualitative diversity in the engineering world is maybe not necessarily good in and for itself.
This -sometimes unthinking-desire to be constantly surrounded by diversity should be strongly questioned. Because if diversity is good, this is may be not the best way of taking advantage of it. Based on this idea, we believe that the arguments of the Ethics of Care and the Earth Charter Initiative (among others) offer a possible pathway to follow. We must observe all these emerging feminine values and qualities and to see how they can contribute to our society. If the world ethics is walking towards this direction, we should follow it. The arguments of the Earth Charter Initiative in search of these values involving feminine and compassionate attitudes are fair enough to justify a deeper involvement of women. Not just to achieve gender diversity per se, but because such diversity can contribute to foster new values and attitudes in engineering.
We believe that we should change the way of doing in this aspect. We should allow feminine values and attitudes to enter into the engineering world in a natural way, instead of 'forcing' women to apply for engineering careers. In other words, we should ensure a qualitative diversity, something perhaps much more rewarding that a mere quantitative diversity. We will gain a more balanced engineering, enriched by the emerging ethical values. At the same time, the presence of women will be probably increased in a very natural way, because they will see engineering as a place where they can contribute with their abilities, instead of a hostile place where they must fight to do the same as men do. Women will appreciate the importance of being there, and they will be much more involved in it.
To sum up, we believe that women can contribute to the engineering community through the enrichment, expansion and transformation of the values and attitudes that are predominant in the people who work, and/or study, within the engineering and technological area. In fact, women -like men-should contribute in those fields where they can shine. As Bouville also states in Bouville (2008b) , 'They should purport to allow women to graduate in a field congruent with her abilities and desires, rather than try to draw as many of them to scientific disciplines as possible'. These desires and abilities can be in engineering or not. Undoubtedly, the presence of women in the technical fields can benefit women themselves, especially those who feel themselves underrepresented in the engineering world, but the possibilities will be greater if engineers adapt to the new feminine ethical values.
Most of all, the presence of women based on this new ethical vision will be for the benefit of engineering, and, in turn, humanity. We believe that this is the way to keep pace with the emerging ethical changes.
Conclusions
In this paper, we have reviewed some of the most relevant ethical challenges that have appeared the first decade of this century, and analysed their influence in today's engineering and technology. These new ethical changes, found in declarations like the Earth Charter Initiative and the Guiding Principles on Business and Human Rights, involve new values not usually seen beforehand in the engineering world which could be summarized as: (1) prudence, (2) active responsibility, (3) protection and care, (4) saving, and (5) commitment. Socially speaking, these values and attitudes have traditionally been associated with a feminine way of doing, which leads us to consider that new feminine values are appearing in engineering ethics.
From this point of view, we believe that these emerging values constitute a strong argument for involving more women in engineering and technical careers. Not just for balancing numbers between men and women in these fields -as has been done in the last decades-but because the engineering world is now clearly demanding their presence through the appearance of these care, protection, prudence, save and commitment values that women can contribute in a very natural way. Therefore, we also think that there is no need to force women to enter in the new engineering; if we incorporate all these demanding values in the technical fields, women will find their place, and they will be naturally much more involved. This change will benefit women, but undoubtedly, will also benefit engineering itself. Therefore, in the end, engineering could offer a better service to society, which is recognised as being its first commitment.
For all of this, the introduction of new moral conceptions within the engineering field related to values and attitudes will guide our future professional expectations of how men and women should work together sharing acts and talks plenty of additional engineering traits' profile such as care and relationships.
